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1.0 GENERAL INFORMATION AND SCOPE OF WORK 

The Lockformer Company (Lockformer) has retained Clayton Group Services, Inc. 

(Clayton) to conduct fiirther site investigation and remediation activities at the 

Lockformer facility located at 711 W. Ogden Avenue in Lisle, Illinois. Figiire 1 shows 

the location ofthe subject property. 

This Health and Safety Plan (HASP) describes the general procedures that are to be 

implemented to protect Clayton and its subcontractors involved with field investigation 

and remedial activities to be conducted at the Lockformer property. 

1.1 PROJECT DESCRIPTION 

The proposed principal field activities to be conducted include: 

Drilling soil borings 

Collecting soil samples fi'om borings 

Installing groundwater monitoring wells 

Developing wells 

Measuring groundwater elevations 

Collecting groundwater samples 

Performing slug tests 

Surveying 

Treatment of impacted soil by Soil Resistive Heating (SRH) 

Soil Vapor Extiraction (SVE) 

Possible earthmoving/excavation activities 
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1.2 SITE LOCATION, HISTORY, AND CURRENT CONDITIONS 

The Lockformer property is located at 711 W. Ogden Avenue, within the city limits of 

Lisle, in DuPage Coimty, HUnois. The property is located within the southeast VA quarter 

ofthe southeast VA quarter ofthe southwest Vi quarter of Section 2, Township 38 North, 

Range 10 East, in Lisle, Illinois. 

The eastem portion ofthe property is developed with a partial two-story office / 

manufactming building. The subject building is a rectangular-shaped stmcture utilized 

for the manufacture of sheet metal processing equipment and roll forming machines. The 

subject building contains approximately 88,000 square feet of area and is constmcted of 

masonry and metal tmss atop a concrete slab foundation. A partial basement is located 

under the office portion ofthe building. A grassy landscaped area is located at the 

northernmost portion ofthe property, adjacent to Ogden Avenue. Asphalt parking lots 

are located at the north and west ends ofthe building, and an asphalt drive and tmck dock 

is at the northeast portion of the property. A grassy area is at the rear of the building. A 

water reservoir for back-up sprinkler purposes and an onsite water well used in the 

manufacturing process are located at the northeast comer ofthe building. The west 

portion contains approximately 11.3 acres of imdeveloped land and is located 

immediately west of the parking areas. 

The site and surrounding area were developed in approximately 1940; however, 

constmction ofthe onsite building was completed by March 1969. Soil was excavated 

during the reconstmction of Ogden Avenue and used as fill material on the subject 

property. The excavation and fill activities took place in the 1960s. 
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According to available information, the subject property was originally owned and 

developed by Lambertsons Sheet Metal Machinery. Beginning in 1979, Fronimac owned 

the property for a span of two years, before it was purchased in approximately 1982 by 

MetCoil Systems Corporation (MetCoil). The Lockformer Company is a subsidiary of 

MetCoil. 

1.3 PROJECT SAFETY REQUIREMENTS 

1.3.1 Personnel 

Clayton personnel responsible for the health and safety of Clayton employees on this 

project include: 

• Office Health and Safety Officer (OHSO): Russell J. Chadwick 
• Site Health and Safety Officer (SHSO): William S. Elwell 
• Altemate: Darren W. Lamsma 
• Project Manager: Ron St. John 

The following individuals located onsite will have the authority and responsibility to 

change levels of protection and, when necessary, shut down the operation: 

• Site Healtii and Safety Officer 
• Altemate Site Health and Safety Officer 

PERSONNEL ROLES 

Office Health and Safety Officer: 

The Office Health and Safety Officer (OHSO) has overall responsibility for establishing 

appropriate health and safety procedures. The OHSO is responsible for documenting that 

employees have received proper health and safety training and have participated in a 

medical surveillance program. 
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Site Health and Safety Officer: 

The Site Health and Safety Officer (SHSO) is responsible for documenting that the 

designated procedures and health and safety protocol are implemented in the field. The 

SHSO may be required to perform various types of area or personnel monitoring for 

purposes of verifying worker exposiire and proper selection of personal protective 

equipment. The SHSO should be consulted before any changes in the recommended 

procediures or levels of protective clothing are made. 

Project Manager: 

The Project Manager (PM) has the primary responsibility for the fulfillment ofthe terms 

ofthe contract. He must oversee operations and ensure that all legal and safety 

requirements are met. It is his duty to keep the project on schedule and within budget, 

and to communicate with the client regarding the progress toward the specified project 

goals. 

13.2 OSHA-Required Training and Medical Surveillance 

Clayton employees and subcontractors who will be on the site will have received a 

minimum of 40 hours of hazardous waste site investigation health and safety training, and 

annual 8-hour Refiresher Courses, as required in 29 CFR 1910.120, and be a participant in 

a medical surveillance program. 

1J.3 First Aid 

The Clayton SHSO will be immediately advised of any situation requiring more than 

minor first aid. A first aid kit that meets the requirements of 29 CFR 1926.50 is 

maintained in each ofthe Clayton vehicles, and supplies will be replenished by the SHSO 

as needed. Personnel aware of accidents or injuries will take immediate action to ensure 
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that appropriate first aid is administered and report the incident to the SHSO. The 

majority, if not all, ofthe Clayton personnel are certified and trained in first aid/CPR. 

1.4 GENERAL GUIDELIP^S 

The following personal hygiene and work conduct guidelines are intended to prevent 

injuries and adverse health effects. These practices establish general precautionary 

meastires for reducing the risks associated with potentially hazardous work at site 

operations. 

• Eating, drinking, chewing gum or tobacco, taking medications, and smoking are 
prohibited onsite during field activities. 

• Avoid direct contact with potentially contaminated substances; to the extent possible 
do not walk through puddles, pools, drill cuttings, or mud; avoid kneeling, leaning, or 
sitting on the drums or working equipment. Do not place monitoring or sampling 
equipment on potentially contaminated surfaces. 

• Be alert to potentially changing exposure conditions, including changes in wind 
direction, perceptible odors, unusual ^pearances of soil or groundwater, etc. 

• Be alert to fatigue, heat or cold stiess, and other enviroimiental factors influencing the 
normal caution and efficiency of personnel. 

• Onsite personnel will establish prearranged hand signals or other means of emergency 
communication when wearing respiratory equipment (equipment seriously impairs 
speech commimications). 

• Always use an appropriate level of personal protective gear. Lesser levels can result 
in unnecessary exposure; excessive levels of safety equipment can impair efficiency 
and increase the potential for accidents to occur. 

1.5 SITE SAFETY MEETING 

Site safety orientation/training meetings (briefings) will be convened (1) before the field 

team begins work at the site; (2) when there are modifications to the HASP that are 
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applicable to the field personnel; and (3) when additional personnel or subcontractors 

begin work. Meetings will be attended by personnel involved in carrying out the project 

and will be presided over by the SHSO or his/her designee. 

The meeting agenda will include the following minimum activities: 

• Review the HASP with the attendees. 

• Distribute any HASP modifications. 

• Collect the attendees' signatures acknowledging receipt and understanding ofthe site 
and HASP and their agreement to comply with the plan (Tailgate Meeting Minutes 
Form, Attachment A). 
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2.0 HAZARD EVALUATION 

Available data for the site indicate that potential chemical hazards may be present in 

various environmental media onsite. The following summarizes the potential chemical 

and physical hazards associated with each ofthe planned field activities: 

Field Activity 

Soil Boring and Soil Sanqjling 

Drilling, Installing, and Developing 
Monitoring Wells 

Water Level Determination, Slug 
Testing, and Groundwater 
Sampling 

Surveying 

SRH/SVE System 

Potential Hazard 

Direct contact with contaminants in soil; heat/cold stress; heavy 
machinery noise; trips, slips, and falls; inhalation or ignition of 
escaping vapors or gases; inhalation of windblown dust; contact 
of drill rig with underground lines and of drill rig mast with 
overhead electrical lines. 

Direct contact with contaminants in soil, groundwater; heat/cold 
stress; heavy machinery noise; trips, slips, and falls; inhalation or 
ignition of escaping vapors or gases; inhalation of windblown 
dust; contact of drill rig with underground lines and of drill rig 
ma.st with overhead electrical lines. 

Direct contact with contaminants in groundwater, heat/cold stress; 
trips, sUps, and falls; inhalation or ignition of escaping vapors or 
gases in wells. 

Trips, slips, and falls; inhalation of windblown dust. 

Direct contact with dangerous voltages, high ground tenqjeratures, 
and steam under positive pressure; trips, slips, and falls; inhalation 
or ignition of escaping vapors or gases from the system 
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2.1 SIGNS AND SYMPTOMS OF ACUTE EXPOSURE 

The majority of tasks slated for this project, at this time, involve sampling soil and, 

potentially, groundwater. These tasks could involve possible exposure to substances that 

may be hazardous to the health of site personnel. The risk of exposure via inhalation and 

skin contact is likely greater than ingestion. None ofthe suspected contaminants onsite 

are expected to volatilize in quantities great enough to permit dermal absorption ofthe 

gas. 

The signs and symptoms that may occur (function of concentration) as a result of 

exposure to some potentially hazardous constituents at the site are Usted below: 

• Trichloroethene: Symptoms of exposure include irritation of eyes and skin, headache, 
vertigo, visual disturbance, fatigue, giddiness, tiemors, somnolence, nausea, vomiting, 
dermatitis, cardiac arrhythmias, paresthesia, and hver injury. The target organs 
include the eyes, skin, respiratory system, heart, liver, and central nervous system. 

• Tetrachloroethene: Symptoms of exposure include irritation of eyes, nose, and throat, 
nausea, flush face and neck, vertigo, dizziness, incoordination, headaches, 
somnolence, skin erythema, and liver damage. The target organs include the eyes, 
skin, respiratory system, liver, kidneys, and central nervous system. 

• 1,2-Dichloroethene: Symptoms of exposure include irritation of eyes and respiratory 
system, and cential nervous system depression. The target organs include eyes, 
respiratory system, and central nervous system. 

• Vinyl Chloride: Symptoms of exposure include weakness, abdominal pain, 
gastiointestinal bleeding, enlarged liver, pallor or cyanosis of extremities, liquid, and 
frostbite. The target organs are the Hver, central nervous system, blood, respiratory 
system, and lymphatic system. 

• 1,1,1-Trichlorethane: Symptoms of exposure include irritation of eyes and skin, 
headache, lassitude, cential nervous system depression, poor equilibrium, dermatitis, 
cardiac arrhythmias, and liver damage. The target organs are the eyes, skin, cential 
nervous system, cardiovascular system, and the liver. 

• 1,1,2-Trichloroethane: Symptoms of exposure include irritation of eyes and nose, 
cential nervous system depression, liver and kidney damage, and dennatitis. The 
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target organs are the eyes, respiratory system, central nervous system, liver and 
kidneys. 

The above information is from the NIOSH Pocket Guide to Chemical Hazards, U.S. 

Department of Health and Human Services, June 1997. 

2.2 COLD STRESS 

When temperattires are expected to be in the 40s or lower, especially during high winds, 

cold stiess will be considered. Cold stiess presents several different syndromes: mild 

hypothermia and profoimd hypothermia, frostbite, and chilblains. 

The signs and symptoms of hypothermia include shivering, poor coordination, slowed 

pace, irritability, slurred speech, fatigue, and poor judgement. More severe hypothermia 

can result in stupor, collapse, and eventually death. 

The signs and symptoms of frostbite include stiffiiess and numbness in body parts (i.e., 

nose, ears, toes, fingers, etc.), and a noticeable grayish or whitish skin color. 

Workers will be encouraged to wear layers of protective, instilated clothing; keep hands, 

head, and feet covered and warm; keep clothes dry; eat high energy foods; and drink 

plenty of water. 

Warm shelter will be provided out ofthe wind for rest periods. Crews vdll be encouraged 

to get warm and dry during limch periods. Warm liquids with caloric value will be 

provided, and ample water is essential. Dehydration is a factor in hypothermia and 

frostbite, and will be avoided. 
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Table 1 describes the recommended breaks for a four-hour work period during periods of 

cold weather. 

The medical emergency response procedures for victims who may have developed cold 

stiess are outlined in Section 5.0. 

2.3 HEAT STRESS 

When activities may require the use of coveralls and/or respirators, certain precautions 

will be required to reduce the likelihood of heat fatigue, heat exhaustion, and heat stioke. 

Heat stioke, in particular, is a life-threatening condition. All employees will be alert to 

the symptoms of heat exhaustion, which include exfreme fatigue, cramps, dizziness, 

headache, nausea, profuse sweating, and pale clammy skin. 

Heat stioke or the stage immediately preceding it includes bright red skin, or a bluish face 

or conjunctiva, tiemors leading to convulsions, delirium, stmggling, bright red chest area, 

hot skin, headache, and vertigo. Collapse, unconsciousness, coma, and death may follow. 

Workers will be encomraged to drink hqiuds from the time they wake up and frequently 

during the workday. Table 2 describes the recorrmiended minimum breaks for work 

performed in protective clothing during hot weather. 

The medical emergency response procedures for a victim who may have developed heat 

stiess are described in Section 5.0. 

2.4 HEAVY MACHINERY 

Heavy machinery will be onsite dimng drilling activities, and particular care will be 

maintained to avoid accidents. The hazard is increased if personal protective gear that 

Health and Safety Plan 
Lockformer / Lisle, Illinois 
15-65263ha002 \ I/l 6/01 \ DWL\RBS 2 - 4 



reduces mobility is required. Many opportunities for accidents exist while working near 

drilling rigs. In general, workers will be aware ofthe danger of: 

• Falling or swinging objects suspended from winches or cables. 

• Drilling hardware breaking and flying free, especially while the rig is operating near 
its limit. 

• Contacting overhead electrical lines with the drill rig mast. 

• Exploding hoses. 

• Entangling personal protective equipment with moving machinery (i.e., spinning 
augers, etc.). 

• Slips, trips, and falls on drilling equipment (e.g., augers, etc.). 

Each drilling rig and drilling method presents different specific hazards. Drilling rig and 

drilling method specific hazards will be discussed in the site safety meeting prior to 

initiating work and/or if a new method or drilling rig will be used at the site. 

The onsite drilling supervisor is responsible for ensuring that the drill rig and the drilling 

site are ready for safe work conditions. He/she is responsible for ensuring that safe 

working procedures are followed. 

The area utility locator will be contacted prior to drilling to determine the location of all 

suspected utility lines onsite. The use of a drill rig in the vicinity of electrical power 

lines, either overhead or btiried, requires that special precautionary measures be taken by 

all involved in site work operations. 
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2.5 NOISE 

Excessive noise is typically encountered while working with heavy machinery such as 

drilling rigs. The effects of working in the vicinity of noise include: 

• Workers being startled, annoyed, or distiacted. 

• Physical damage to the ear, pain, and temporary and/or permanent hearing loss. 

• Communication interference that may increase potential hazards due to the inabihty to 
warn of danger and the proper safety precautions to be taken. 

Hearing protection will be required for drillers/personnel positioned near drill rigs or 

when in the immediate vicinity of these types of heavy equipment. Hearing protection 

will be available onsite (Section 4.4). The effect of occupational exposure to noise is 

monitored by Clayton or the subcontractor medical surveillance program. Since voice 

commimication may be affected during excessive noise, hand signals may be used in 

conjunction vdth voice communication. Hand signals are discussed in Section 4.1. 

2.6 SRH/SVE SYSTEM 

2.6.1 Electrical Voltages 

Dangerous voltages can be present in the SRH field during heating operation. Therefore, 

this region is a personnel exclusion zone when voltage is applied to the electrodes. A 

chain-link security fence will surroimd the persoimel exclusion zone to inhibit entrance 

by unauthorized personnel. This fence will be located such that step-touch potential on 

the fence does not exceed 15 volts. 

During start-up, the voltage applied to the electiodes will be slowly increased. During this 

voltage ramp-up, the step-touch voltage outside the exclusion zone is repeatedly 
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measured. Special attention is directed toward metal objects located within 100 feet ofthe 

array. Additionally, step-touch potentials will be measured at multiple locations within 

the adjacent shop. 

If start up measurements indicate that potentially hazardous voltages might develop 

outside ofthe tieatment zone, then the voltage will be corrected by one or more options 

including, but not limited to: 

• Improving the grounding system by re-orientating the surface grid, by connecting the 
offending component to the facihty groimd system, or by adding grounding rods. 

• Breaking the conductive path that directs vohage out ofthe exclusion zone. 

• Modifying the boundaries ofthe exclusion zone. 

2.6.2 High Temperatures 

During operation ofthe SRH system at the boiling point of water, the electiodes and 

metal wells in the field may approach this temperatiure. Following shutdown, it may take 

several days for the steel casing to cool below a safe handling temperature of 60 degrees 

C (140 degrees F). Severe biuns may result from contact with these components without 

the use of proper protective equipment. Gloves will be required to handle the well 

attachments during this period. Care should be taken with regard to these temperatures 

during any sampling that occurs during active heating and for several weeks following 

shutdovm ofthe system. 
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2.6.3 Steam 

Steam will be generated in the subsurface during operation ofthe SRH/SVE system. This 

steam will be present throughout the tieatment area. In addition, steam will be present in 

the SVE piping running from the wells in the vicinity ofthe tieatment area and the 

condenser. In some instances, this steam may be developed under a positive pressure. 

Care must be taken to avoid exposing personnel to any source of steam. Face shields and 

gloves should be wom when entering any piping or component that may contain steam. 

2.6.4 Access Control 

Due to the hazards described above, a SRH/SVE remediation site has strict access contiol 

requirements. The personnel exclusion zone will be established just prior to the first 

application of power to the electiodes. Once the personnel exclusion zone is 

established, no one may enter the exclusion zone until they have been trained by 

Thermal Remediation Services (TRS), and they have reviewed the work plan and 

signed the acknowledgement sheet (Attachment C). Prior to entering the exclusion 

zone, trained personnel must lock out and tag out the SRH power supply as described 

below. 

The Lockformer facihty will have a chain-link fence that surroimds the personnel 

exclusion zone. A second chain-link fence will surround the remediation equipment 

(equipment zone). Personnel who have not received TRS training may enter the 

equipment zone if accompanied by someone who has received tiaining in accordance 

with OSHA 29 CFR 1910.120, but will not be allowed in tiie exclusion zone. (Personal 

protection requirements are outlined in Table 3.) 
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2.7 LOCK OUT / TAG OUT PROCEDURES 

Only personnel experienced or tiained to operate or perform maintenance on the 

remediation equipment or individual components are authorized to conduct the lock 

out/tag out procedures summarized below. The following procedures must be followed 

when the remediation system is being serviced. 

2.7.1 Lock Out / Tag Out: 

1. Prior to commencing lock out/tag out procediures, the SHSO must be notified. 

2. Prior to servicing equipment, tum off the disconnect switch on the electrical 
enclosure or the discoimect switch for the equipment depending on which piece of 
equipment is being serviced. 

3. Unlock the cover to the circuit box and tum off the disconnect switches to the 
specific equipment being repaired or maintained. 

4. Lock the cover to the circuit box. Only the person who imlocked the curctut box 
cover should retain the key. 

5. Attach a weatherproof label to the lock indicating the follov/ing information: 
name and signature ofthe individual who shut off the disconnect switches and 
performed the maintenance on the eqtiipment; time and date of lock out; and 
explanation ofthe work performed on the remediation equipment. Also, note the 
repair or maintenance bemg performed in the project log book. 

2.7.2 Release From Lock Out / Tag Out: 

1. The SHSO must be notified before removing the lock out/tag out devices. 

2. Inspect the area to verify that the equipment has been retumed to operational 
condition. All tools and equipment used to service the equipment should be 
accoimted for and placed in a safe location. 
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3. All personnel must move to positions away from any mechanical and/or 
pneumatic equipment prior to the removal ofthe lock out/tag out devices. 

4. The lock out/tag out devices must be removed by the person who signed the lock 
out/tag out label. 

5. The discoimect switches for the equipment should be tumed on. 

6. Lock the circuit box cover. 

7. Tum on the disconnect switch(es) for the equipment and re-start the systems in 

accordance with the operation manual. 

2.8 EARTH MOVING / EXCAVATION 

The cvurent remedial design does not involve earthmoving/excavation activities, but in 

the instance that it may have to be utilized particular care will be maintained to avoid 

accidents and the contiactor will comply with the requirements specified in 29 CFR 1926, 

Subpart "O" and'T". 

The area utiUty locator will be contacted to determine the location of all suspected utility 

lines onsite. Earthwork/excavation in the vicinity of electrical power lines, either 

overhead or buried, requires special precautionary measures by all involved in site work 

operations. 

The SHSO and earthmoving/excavation subcontiactor's foreman are responsible for 

ensming that the necessary eqtiipment and work site are ready for safe working 

conditions. They are also responsible for ensuring that safe working procedures 

summarized below are followed: 
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All earthmoving/excavation equipment will be operated by qualified personnel 

following general safe operating procedures in terms of equipment tolerance, 

clearance, capacities, etc. 

Equipment shall be maintained properly, and periodically inspected to ensure safe 

operation. 

No unauthorized persons will be allowed within the limits of operations while any 

earthmoving/excavation equipment activities are going on. 

Any open excavation area left tmattended dming the day or overnight will be 

properly secured with caution tape from casual access. 
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3.0 SITE MONITORING AND ACTION LEVELS 

Air monitoring will be performed in order to ensure that appropriate engineering contiols 

and personal protective equipment are adequate for the tasks being performed. During 

activities in which atmospheric monitoring is required, a photoionization detector (PID) 

with a 10.2 election-volt (eV) lamp will be used. Most potentially hazardous volatile 

organic compounds are readily detectable with a PID instrument. The PID will be 

calibrated at the beginning of each day. 

3.1 MONITORING FREQUENCY 

The following chart summarizes the initial frequency of air monitoring with the PID for 

each ofthe principal field activities. 

Field Activities 

Soil boring and soil sampling 

Drilling, installing, and 
developing groundwater 
monitoring wells 

Water level determination, slug 
testing and groundwater sanqiling 

Initial Location and Frequency of Monitoring 

Check borehole and breathing zone periodically dming 
drilling/augering for escaping vapors. Monitor during the handling 
ofthe sanqjle. 

Check borehole and breathing zone periodically during drilling for 
escaping vapors. 

Check well and breathing zone initially after opening well. 

Air monitoring may be decreased or increased in frequency depending on the conditions 

identified diuing field activities. 
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3.2 ACTION LEVELS 

Unless otherwise stated, the following PED action levels are for the breathing zone. 

PID Reading (in ppm) 

Non-intrusive activity 

Background < PID<5 

5<PID<50 

50<PID 

Personal Protection Level 

Level D 

Level D 

Level C organic vapor cartridges 

Evacuate work area, allow to vent for 10 minutes, 
and then monitor again. If still above action level, 
evacuate area and contact SHSO. 

NOTES: 
The action levels were obtained from the NIOSH Pocket Guide to Chemical Hazards, 
U.S. Department of Health and Human Services, June 1997. 
ppm = parts per million 

Readings taken in the breathing zone will be documented in a field logbook. Respfrators 

will be donned if Level C action levels are exceeded, and they may be removed once 

Level C action levels are no longer exceeded. If the action levels for evacuation ofthe 

work area are exceeded, work will be suspended in the immediate vicinity ofthe borehole 

for 10 minutes in order to allow the excavation to vent. After the 10-minute venting 

period, air m the breathing zone will be monitored by a Clayton field supervisor wearing 

a respirator and approaching the hole from the upvmid direction. If the PID indicates that 

organic vapor concentiations are less than the action levels, work will continue; 

otherwise, the hole will be allowed to continue to vent for 10 additional minutes and the 

process will be repeated. If air monitoring results in the breathing zone continue to 

exceed action limits, the work area will be evacuated. 
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4.0 ONSITE CONTROL 

4.1 SITE COMMUNICATION 

When voice communication is not possible, field investigators may utilize the following 

signals: 

Waving hand toward the body in a "come here" gestiare - COME HERE. 

Pushing one or both hands away from the body in a "back up" gesture - BACK UP. 

Extending both arms, hands open, palms forward, and stopping them abmptly, 
directly in front ofthe torso at shoulder level - STOP RIGHT WHERE YOU ARE. 

Throwing the right clenched fist with extended right thmnb abmptly over the right 
shoulder in a "let's get out of here" gestiire - LET'S GET OUT OF HERE! 

Thumbs up - YES/EVERYTHING'S OKAY. 

Thumbs down - NO/THIS DOESN'T LOOK GOOD. 

Hands grasping tiuroat - I'M CHOKING/OUT OF AIR. 

Hands of top of head -1 NEED ASSISTANCE. 

4.2 SAFETY ZONES AND ACCESS CONTROL 

Contiol boundaries for site work will be estabUshed and will consist ofthe Exclusion 

Zone, the Decontamination Zone, and the Clean Zone. The following is a description of 

each contiol zone: 

• The Exclusion Zone will be the area within 10 feet around an onsite monitoring well, 
borehole, or sampling point. 
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The Decontamination Zone (contamination reduction where decontamination takes 
place) will be the area from the perimeter ofthe Exclusion Zone to a 15- to 20-foot 
radius. 
The Clean Zone (support area where workers should not be exposed to hazardous 
conditions) will be the area beyond the Decontamination Zone. 

Movement of equipment and persoimel among these zones should be minimized to 

prevent cross-contamination from contaminated areas to clean zones. 

Site personnel will be briefed by the SHSO as to the location of work areas and Exclusion 

Zones, decontamination area, telephone(s), eye wash, fire extinguisher(s), prevailing wind 

direction, utility lines (if not marked onsite), and first aid kit(s). 

Potable water for health and safety procedures and decontamination procedures will be 

brought to the site as needed by site persoimel and will be available in the 

Decontamination Zone and in the Clean Zone. 

4.3 PERSONAL PROTECTIVE EQUIPMENT 

All site investigatory activities will begin and will likely be completed using Level D 

personal protection equipment (PPE). The PPE will be upgraded to Level C if breathing 

zone atmosphere exceeds Level C action levels. In instances of continued windblown 

dust. Level C 1 HEPA filters shall be used. The specific PPE required for Level C and D 

is outlined in Table 2. Hearing protection will be available and is recommended to be 

used during drillmg operations. 

Where air purifying respirators are deemed necessary, organic vapor cartridges 

appropriate for use with the substances and concentrations anticipated will be wom 

(Level C). The make ofthe respirator and cartridge varies for each person depending on 

the results of individual fit-tests. Cartridges will be replaced at the start of each work day 
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and ifor when breakthrough occurs. Changes to the levels of protection will not be made 

without the knowledge and approval ofthe SHSO. 

A respiratory protection plan is in effect at Clayton. Clayton field personnel have been 

properly tiained in care and maintenance of respirators. Clayton field personnel have 

been properly fitted and fit-tested according to OSHA regulations. Clayton personnel 

have been medically evaluated and cleared for respiratory protection use by a hcensed 

physician. 

4.4 ADDITIONAL EMERGENCY AND SAFETY EQUIPMENT 

Whenever work is conducted, the following eqtupment will be available at the job site 

(e.g., Clayton field vehicle, or at a designated location in the Clean Zone): 

Ear plugs, disposable 
An ABC fixe extinguisher (inspected annually) 
First aid kit that meets the requirements of 1926.50 
Traffic cones, and/or caution tape 

In addition. Material Safety Data Sheets (MSDS) or Chemical Hazards Response 

Information System (CHRIS) Sheets will be available at the site for substances that pose a 

reasonable health and safety risk to site personnel as listed in Section 2.1. MSDS and 

CHRIS Sheets are included as Attachment B. 

4.5 DECONTAMINATION 

All work will be performed in Level D personal protection, and no personal 

decontamination area will be set up. Should conditions change at the site causing an 

upgraded level of protection, an area will be specified and all workers informed ofthe 

necessary procedures. 
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All nondisposable sampling equipment that comes into contact with site soils, sediments, 

and surface water will either be steam cleaned or washed with a detergent solution and 

rinsed with distilled water. 

While in Level D, all disposable protective clothing will be disposed of as general refuse. 

Decontamination of equipment will take place on designated areas onsite. If an upgrade 

to Level C occurs, all nondisposable protective equipment will be cleaned in a specified 

contaminant reduction zone prior to leaving the site. The protective equipment will be 

cleaned with a detergent wash and rinsed with distilled water. Rinsate water will be 

managed and remain onsite. 
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5.0 CONTINGENCY AND EMERGENCY PROCEDURES 

The nearest telephone will be a Clayton mobile phone. Subcontiactors may also have a 

mobile phone. 

The following contingency plans have been developed to deal with major incidents that 

might occur during field activities. Clayton employees and subcontiactors will 

familiarize themselves with the location ofthe nearest permanent phone and the 

designated medical facility. The location of Advocate Good Samaritan Hospital is shown 

on Figure 2, together with the shortest route from the site to the hospital. The route is as 

follows: 

1. Go east on Ogden Avenue to Main Stieet. 

2. Take Main Stieet (becomes Highland Ave.) north to Advocate Good Samaritan 
Hospital. 

A copy ofthe "List of Emergency Telephone Nmnbers" (Section 5.6) vdll be carried 

along with Clayton's and the subcontractors' (if available) mobile phones. Contingency 

response plans will be reviewed with onsite personnel weekly to promote timely 

implementation ofthe contingency plan should one ofthe events described in the 

following section occur. 

5.1 MEDICAL EMERGENCY RESPONSE PLAN 

Should any person visiting or working at the site be injured or become ill, notify the 

SHSO and initiate the following emergency response plan: 

Note: The anticipated nature of chemical contamination on this project does not present 
an immediate threat to human health. Other than removal of outer garments and 
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gross contamination, immediate emergency treatment of injuries will take 
precedence over rigorous personal decontamination. 

1. If able, the injiu^ed person will proceed to the nearest available source of first aid. If 
necessary, wash the injured area with soap and water. 

2. If the injury involves foreign material in the eyes, immediately flush the eyes with 
emergency eye wash solution, and rinse with copious amoimts of water at the 
nearest emergency eye wash station. Obtain or administer first aid as required. If 
further medical tieatment is required, seek medical assistance as discussed below. 

3. If the victim is unable to walk, but is conscious, and there is no evidence of spinal 
injury, escort or tiansport the injured person to the nearest first aid facility. If the 
victim cannot be moved without causing further injtiry, such as in the case of a 
severe compound fracture, take necessary emergency steps to contiol bleeding and 
immediately call for medical assistance as discussed below. 

• If the victim is tmconscious or unable to move. Do Not Move the Injured 
Person Unless Absolutely Necessary to Save His or Her Life, until the nature 
ofthe injury has been determined. 

• Ifthereisanyevidenceof spinal injury, do not move the victim. Administer 
CPR if the victim is not breathing, contiol severe bleeding, and immediately 
contact the Advocate Good Samaritan Hospital Emergency Room at 
630.275.5900 and advise them ofthe situation. Otherwise, seek medical 
assistance as discussed below. 

4. If the injiuy to the worker is related to the physical hazards previously identified in 
Section 2.0, appropriate first-aid procedures will be instituted as follows: 

• Hypothermia - If a worker suffers from hypothermia, medical attention will be 
sought immediately. The employee will be moved out ofthe cold, and warm 
clothing or blankets will be provided. Warming will take place slowly; no food 
or beverage will be administered. 

• Frostbite - Any worker suffering from frostbite will be moved to a warm area 
immediately. Frostbitten areas ofthe body will be placed in warm (100 to 
105 degrees) water, NOT hot water. Areas of concem will be handled gently 
and will not be mbbed or massaged. Iftoesor fingers are affected, gauze will 
be placed between them after wanning them. The injured parts will be loosely 
bandaged. If the part has been thawed and refrozen, it will be re-warmed at 
room temperature. If necessary, medical assistance will be sought. 
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• Heat Stroke - If a worker suffers a heat stroke, medical attention will be sought 
immediately. The victim will be moved out ofthe heat and into a cooler area. 
The victim will be cooled as quickly as possible by immersing him or her in a 
cool bath, or wrapping wet sheets around the body. While waiting for an 
ambulance to arrive, the victim will be watched for symptoms of shock. 
Nothing will be given orally. 

• Heat Exhaustion - If any worker suffers from heat exhaustion, he or she will be 
moved out ofthe heat and into a cooler place. The victim will lie down with his 
or her feet up. Clothing will be removed or loosened; cold packs, wet towels, 
or sheets will be used to cool the skin. One-half glass of water will be 
administered every 15 minutes if the victim is fully conscious and can tolerate 
it. Diuing all of these procedures, the victim will be observed for symptoms of 
shock. If the victim has not recovered within a half hour, or if the victim's 
condition worsens, medical attention will be sought. 

5. If further medical freatment is required and 

(a) The injury is not severe, contact Advocate Good Samaritan Hospital and 
take the injured party to the hospital by private automobile. 

(b) The injury is severe, immediately call EMS (911). In the interim, call the 
Advocate Good Samaritan Hospital Emergency Room (630.275.5900) and 
advise them ofthe situation. 

6. The SHSO will accompany the injured person to the hospital to ensure prompt and 
proper medical attention. After proper medical freatment has been obtained, the 
SHSO will notify the OHSO and prepare a written report. 

5.2 FIRE AND EXPLOSIONS 

In the event of a fire or explosion the SHSO will take the following steps: 

1. If the situation is readily contiollable, take immediate action to do so. 

2. If the situation is tmconfroliable, clear personnel working in the immediate area 
and notify the local Fire Department (911). 

3. Notify die OHSO. 
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Clayton personnel will remain at the scene ofthe fire until the local fire department 

arrives. Once professional fire fighting personnel have arrived, Clayton personnel will 

remain at the disposal ofthe fire chief The SHSO will function as liaison between 

response personnel in the incident. 

5.3 CHEMICAL EXPOSURE FIRST AID 

The following procedures will be followed in case of chemicd exposiure diuing field 

activities: 

• Eye contact: Flush with clean water for 15 minutes or more. Try to flush under 
the lids. Get medical attention immediately. 

• Inhalation: Get person to fresh air. Monitor for signs of exposure. Watch for 
signs of respiratory difficulty. Call EMS. Perform emergency rescue breathing, if 
appropriate, until relieved by an emergency unit. 

• Skin contact: Flush area with clean water for at least 15 minutes. If bums are 
evident, get immediate medical attention. Do not use soap on affected area. 
BEWARE: Signs and symptoms may develop later due to dermal exposure. 

• Ingestion: If contaminated materials are ingested, vomiting will not be induced. 
Medical attention will be sought immediately. 

If anyone has been overexposed or has shown or is showing signs of exposure, he/she Avill 

be examined by a physician, according to OSHA's 1910.120 (f). 
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5.4 UNFORESEEN CIRCUMSTANCES 

The Health and Safety procedures specified in this plan are based on available data that 

suggest minimal potential for worker exposure to significant levels of hazardous 

substances. If substantially higher levels of contamination are encountered in the soil or 

groundwater, and/or if situations arise that are obviously beyond the scope ofthe 

monitoring, respiratory protection, and decontamination procedures specified, work 

activities will be modified or, if necessary, halted pending discussion with the OHSO and 

implementation of appropriate protective measures. 

5.5 LIST OF EMERGENCY TELEPHONE NUMBERS 

Medical Services (EMS) 911 
Pohce/ Ffre Department 911 — Emergency 

Advocate Good Samaritan Hospital 630.275.5900 
3815 Highland Avenue 
Downers Grove, Dlinois 

Poison Contiol Center 800.942.5969 

National Response Center 800.424.8802 

Clayton Group Services, Inc. 630.795.3200 
Mr. Ron St. John or Mr. Russell J. Chadwick 

Lockformer 630.964.8000 
Mr. Rian Scheel 

Thermal Remediation Services (TRS) 425.603.9036 
Mr. David L. Fleming 
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6.0 CONFINED SPACE ENTRY 

Site personnel will not be entering any confined spaces during field activities; therefore, 

confined space entry procedures are not required. 
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7.0 SPILL CONTAINMENT PROGRAM 

Spills requiring a written spill containment program are not anticipated for the proposed 

activities. Groundwater generated during development or purging of monitoring wells 

will be collected and staged in a secure area onsite in 55-gallon drums. All drums will be 

labeled as to their contents and date of origin. Upon receipt of analytical data, the water 

will be characterized, if necessary. The drummed waters will then be appropriately 

managed offsite. In the event the water does not require offsite disposal, it will be spread 

on the site. 
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TABLE 1 

RECOMMENDED WORK BREAKS DURING COLD WEATHER 
FOR A FOUR-HOUR WORK PERIOD 

AIR 
TEMPERATURE 

SUNNY SKY 

(F) 

-15 to-19 

-20 to-24 

-25 to-29 

-30 to-34 

-35 to-39 

-40 to-44 

-45 and 

NO WIND 

Work Period 

Normal 

Normal 

75 min. 

55 min. 

40 min. 

30 min. 

Stop Work 

Breaks 

Nomnal 

Nomnal 

2 

3 

4 

5 

Stop Work 

5MPHWIND 

Work Period 

Normal 

75 min. 

55 min, 

40 min. 

30 min. 

Stop Work 

Stop Work 

Breaks 

Nomial 

2 

3 

4 

5 

Stop Work 

Stop Work 

10MPHWIND 

Wori( Period 

75 min. 

55 min. 

40 min. 

30 min, 

Stop Work 

Stop Work 

Stop Work 

.Breaks 

2 

3 

4 

5 

Stop Work 

Stop Work 

Stop Work 

15MPHWIND 

Work Period 

55 niin. 

40 min. 

30 priln, 

Stop Work 

Stop Work 

Stop Work 

Stop Work 

Breaks 

3 

4 

5 

Stop Work 

Stop Work 

Stop Work 

Stop Work 

20 MPH WIND 

Work Period 

40 min. 

30 min. 

Stop Work 

Stop Work 

Stop Work 

Stop Work 

Stop Work 

Breaks 

4 

5 

Stop 
Work 
Stop 
Work 
Stop 
Work 
Stop 
Work 
Stop 
Work 

Source: 1991-1992 Threshold Umit Values for Chemical Substances and Physical Agents ar)d Biological ExposurB Indices. ACGIH. 1991. 
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TABLE 2 

RECOMMENDED WORK BREAKS DURING HOT WEATHER 

TEMPERATURE 

70 to 75 F 

75 to80F 

80 to 85 F 

85 to90F 

90 and 

WORK 

3.0 hours 

3.0 hours 

2.0 hours 

1.5 hours 

1.5 hours 

REST 

5 minutes 

15 minutes 

10 minutes 

10 minutes 

10 minutes 

COMMENTS 

Review heat stress in a safety meetine. Schedule a beverage break everv 2 hours at a 
minimum. 

Seated rest. Drink at least 8 ounces at each break. Monitor dailv bodv weight changes. 
Have at least 10 instant ice packs or bass of ice available. 

As above, but rest area to be shaded. Take pulse before work, at bepinnine of lunch break. 
and at end of dav. 

As above, and try to provide a shaded work area. More frequent breaks mav be required. 

As above. Trv to reschedule work to avoid mid-day heat. 
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TABLE 3 

Levels Of Personal Protective Equipment 

LEVELD 

LEVELC 

Hard hat 
Safety glasses or goggles 
Steel toe boots 
Latex gloves (task dependent) 
Work gloves (task dependent) 
Neoprene gloves (task dependent) 
Hearing protection 
Coveralls 

Hard hat 
Safety glasses or goggles 
Steel toe boots/impemneabie 
Latex inner gloves 
Neoprene outer gloves 
Hearing protection 
Coveralls 
Air purifying respirator 
Cartridges (organic vapor/acid gas) 

15-65263ta003 \ 1/16/2001 \ DWUBRS Page 1 of 1 



ATTACHMENT A 

TAILGATE MEETING MINUTES FORM 
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Project No.L. 

Location: 

# of EmpioyeesL 

Safety Topic # L . 

Clayton 
ENVIRONMENTAL 
CONSULTANTS 

TAILGATE MEETING MINUTES 

.Client: 

JMonth: 

-Title: 

Other Items discussed/llsted: 

Employee Safety Suggestions: 

X 
Supervisor's signature / Print Name 

EMPLOYEE NAMES: 

Date 

Pr in t Mama Slgnatiifft 

COMPLETED FORM TO BE RETURNED TO H&S COORDINATOR 

AOMIN\H&S\TGMIN.BOP(031798) 



ATTACHMENT B 

MSDS AND CHRIS SHEETS 
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CAUTIONARY RESPONSE INFORMATION 1 

Common Synonyms 
Cltloiylan 
Gamalgane 
Trethylena 
Trtchtoran 
Triclana; algylen 
Trilans 

Wataiy Iquld Colonasa Swaal odor 

Sinks In watar. Irritating vapor is preducad. 

K M P peooto a*ay. 
Avoid contaci wim liquid and vapor. 
Can fira department. 
Nolify kicai haaHh and pollutioncortrol agancira. 
Protoclwatarlnlakoa. 

Fire 

Exposure 

Water 
Pollution 

CombustlM. 
POISONOUS GASES ARE PRODUCED IN FIRE. 

Extinguish with diy chenical, caitjon dloxida. or foam 

CALL FOR MEDICAL AID. 

VAPOR 
Inllaling lo ay«s. nosa and tmosL 
If Inhalad. virfQ causa nausaa, vomiting, dtfllcuil tnalNng, 
or losa ot consdousnass. 
Movt to frash air. 
If braattiing iwa stoppad, giva artiflcial nsptrauoa 
If txaathing Is dffltnjB, giva osygan. 

UQUO 
Inttaling to sMn and ayas. 

or loss of consdousnass. 

Flush stiactsd Brass with pterly of walar. 
IF IN EYES, hold ayalds ofian and flush with pianty of walar. 
IF SWALLOWED and victim Is CONSOOUS, hava victim Olnk watv 
or rrCk and hava victim tnduca vontilng. 
IF SWALLOWED and victim la UNCONSCIOUS OR HAVING CON
VULSIONS, do nothing axcapt itaep victim warm. 

EITact of low concantraUons on squaticlife Is untovwa 
May ba dangarous If n w u n walar InUkaa. 
Notify local haalh and wikgta oflldab. 
Noti^r oporfltors of nosrby watar Intakes. 

1 . CORRECTIVE RESPONSE ACTIONS 
Stop dlschargs 
Contain 
CoBBctlon Systsira: Punp 

2. CHEMICAL DESIGNATIONS 

2.1 CG Compatibility Group: 30: Halogwtatod 
hydrocartion 

2 J Formula: CHOsCCb 
2 J IHOAJN Dolgnaden: 9.0/1710 
2.4 DOT 10 Ho j 1710 
2.5 CAS RagtstryNoj 79-01-6 
2.6 NAEROGuldaHojieO 
2.7 Standard Industrial Trada Clasttfleatton: 

51132 

3. HEALTH HAZARDS 

3.1 Paraonal Protectlva Equipment Organic vapor-add gas canlatar salf-contalnad braalhlns appantua 
for amarganclas: naoprana or vinyl glovaa: charrtcal safaty goggias: fsca-sMakt nK>pr«na lafaty 
shoaa: naoprana suit or apron tor splash protactbn. 

X2 Symptoma Followtna ExpoHira: INHALATION: synptoms ranga from irrllatlon of Iha nosa and throat 
to nausaa. an atUtuds of IrresponsIbUty, Uurrad vision, andftnaly dsturttancaofcartralntivoua 
systam rasuBing tn cardiac failixa. Chronic axposura may causa organic i/^ury. INGESTION: 
symptoms slmBsr to inhalation. SNN: dafatUng action can causa darmatlUa. EYES: sDghQy 
irritating sansaUon and ttfchrymation. 

3.3 Traatmant of Exposuro: Da NOT admMstar adranain or aplnaphrina; gal madcal attandon for a l 
casas of ovaraxposura. INHALATIOK ramova victim to tkvsh air; if nacassary, apply artlfldal 
rasptraUonantforBdmlnlstaraatygan. INGESTION: hava victim drink watar and induce vonriUng; 
repaat Ihrae tlmss; than giva 1 tabtespoon apsom sala In watar. EYES: fkah thoroughly wtth 
watar. SKIN: wash thoroughly wtth soap and wann watar. 

3.4 TLV-TWA: 50 ppm 
XS TLV-STEL: Not Dstad. 
3.6 TLV-CaJIIng: 100 ppm 
3.7 Toxicity by Ingaatlon: Grada 3: LOM » SO to SOO mgnco 
3.8 Toxicity by Inhatatlan: Cvr«ntly not avaltabla. 
3.9 Chronic Toxicity: Curantly not avaltalte 
X10 Vapor (Oaa) Irritant Charaetarlstlca: Vapors causa a slight smarting of tha sy«s or resplratoty 

systam if praaant in high concantratlons. Tba affsct Is tamporary. 
3.11 Uquld or Solid Charactarlstlcs: Minimum hazard. If spiBad on clothing and aDbwad lo ramain, may 

causa smaitlng and raddenlng of tha skin. 
X12 Odor Thraahold: 50 ppm 
3.13 lOLH Valua: 1.000 ppm 
3.14 OSHA PEL-TWA: 100 ppm 
X15 OSHA PEL-STEU 300 ppm, S nrinuta peak In any 2 horn. 
X10 OSHA PEL-Ceaing: 200 ppn 
3.17 EPA AECL: Not Qstad 

4. FIRE HAZARDS 

4.1 Flash Point 90'F C.C. 
practically nonfiammatila 

4.2 Rammablo Umlto In Air 8.0%-10.5% 
4.3 FIra Extinguishing Aganta: Water fog 
4.4 Ftra Extinguishing Agents Hot to Be 

Used: Not pertinent 
4.5 Special Hazards of ComtHJstlon 

Products: Toxic and Irritating gases are 
produced in fire situations. 

4.6 Behavior in FIra: Not pertinent 
4.7 Auto Ignition Temperature: 770T 
4.8 Eltctrtcal Haxarda: Not pertinent 
4.9 Burning Rate: Not partlnanl 
4.10 Adiabatic Flame Temperature: Curantly 

not avaltabta 
4.11 Stolchtfnetric Air to Fuel Ratio: 9.5 

(cab.) 
4.12 Flame Temperature: Currently not 

Bvallabia 
4.13 Combustion Uotar Ratio (Raaetant to 

Product): 4.0 {caic) 
4.14 Minimum Oxygen Concentration for 

Combustion (MOCC): Ml dBuent: 9.0% 
al 100'C 

5. CHEMICAL REACTIVITY 

S.1 Reactlvtty with Water No reactton 
5 J Raacttvtty with Common Matarlala: No 

reaction 
5.3 Stability During Tranapert: Stabli 
5.4 NeutrallxIngAoento for Adds and 

Caustics: Not pertinent 
Su5 Polymarlzallon: Not pertinani 
Su6 Inhibitor of PolymortiaUon: Not pertinent 

6. WATER POLLUTION 

8L1 Aquatle Toxicity: 
680 mg/V40 hrMaphnta/HVfrash watar 

aL2 Watarf ovri Toxicity: Civrently not 

6.3 Biological Oxygen Demand (BOD): 
Currerttly not avaltatila 

6.4 Food Chain Concantratlon PotanUal: 
Nona 

8L5 G E S A M P Haxard Profile: 
Bloaccumutatlon: 
Damage to IMng rssourcaa: 
Human Oral hazard: 
Human Contact hazard: 
Raduellon of imanltlea: 

7. SHIPPING INFORMATION 

7.1 Grades of Purity: Technical: dry cleaning; 
degraasing; extraction 

7.2 Storage Temperature: Ambient 

7.3 Inert Atmosphere: No requirement 

7.4 Venting: Pressum-vacuum 

7.5 IHO Pollution Category: C 

7.6 Ship Type: 3 

7.7 Barga Hull Type: 3 

8. HAZARD CLASSIFICATIONS 

8.1 49 CFR Category: Keep Away From Food 

8.2 49 CFR aaaa: 6.1 

8.3 48 CFR Package Group: III 

8.4 Marina Pollutant: No 

5.5 NFPA Haxard aaaslflcatlon: 

Category Clesslflcatlon 
Haaltti Hazard (Blue). 2 

Flammablllty (Red) l 
matablllty (Yellow). 0 

8.8 EPA Reportable Quantity: 100 pounda 

8.7 EPA Pollution Category: a 
8.8 RCRA Waata Number U228 

8.9 EPAFWPCAUaf Yea 

9. PHYSICAL & CHEMICAL 
PROPERTIES 

9.1 Physical State at 15* C and 1 atm: Uiydd 
9Jt HolecularWaight: 131.39 

9.3 Boiling Point at 1 atm: i a 9 T = 87*C ^ 
360-K 

9.4 Freezing Point:-123.S*F 3 - 6 8 . 4 X ° 
188.8*K 

9.5 Critical Temperature: Not pertinent 
9.6 Critical Pressure: Not parttnant 
9.7 Specific Gravity: 1.46 al 20rC (Iquid) 
9.8 Liquid Surface Tenalon: 29.3 dynas/cffl a 

0.0293 N/m st 20*C 
9.9 Liquid Water rntorfadal Tension: 34.5 

dynes/cm » 0.0345 N/m et 24'C 
9.10 Vepor (Gas) Spedfle Gravity: 4.5 
9.11 Ratio of Spedfle Haata of Vapor (Gas): 

1.116 

9.12 latent Hast of Vaporization: 103 Btu/b a 
57.2caVg°2.4X10*J/kg 

9.13 Heat of Combustion: Not partlnant 

9.14 Haet of Decomposition: Not pertlnertf 
9.15 Heal of Solution: Not pertinent 

9.16 Heat of Pelymertzatlon: Not partlnerd 
9.17 Heat of Fualon: Curantly not avaltabta 

9.18 UmltlngVahio: Currently not avaiiaUa 

9.19 Raid Vepor Preaaura: 2.5 pala 
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9.20 
SATURATED LIQUID OEHSIT» 

Tamparalura 
(dagreaa F) 

0 
5 

10 
19 
20 
25 
30 
35 
40 
45 
SO 
55 
eo 
es 
70 
75 
80 
55 
00 
95 

100 
105 
110 
I IS 
120 
125 

Pounda par cubic foot 

94.569 
94.410 
94.150 
95.S89 
93.829 
93.370 
93.110 
92.149 
9ZS89 
92.330 
92.070 
91.809 
91.549 
91.290 
91.030 
90.770 
90.509 
90.250 
89.990 
89.730 
89.469 
89.209 
88.950 
89.690 
85.429 
88.169 

9.21 
UOUID HEAT CAPACrTY 

Tamparatura. 
(dagraasF) 

0 
10 
20 
30 
40 
SO 
80 
70 
80 
90 

100 
110 
120 
130 
140 
ISO 
100 
170 

BrttlBh thsimsl unil par 
pound'F 

0.220 
0.221 
0.223 
0J2S 
0.225 
0.228 
0.230 
0J31 
0.233 
0.235 
0.238 
0J39 
0J40 
0.241 
0.243 
0J45 
0.246 
0.248 

9.22 
LIQUID THERMAL CONDUCTIVITY 

Tamparatura 
(dagraas F) 

Brttloh Iharmal unit Indl 
par hour-squara foot.F 

H 
0 
T 

P 
E 
R 
T 
1 
N 
E 
N 
T 

9.23 
LIQUID v iscosmf 

Tamparatura 
(dagraaaF) 

15 
20 
25 
30 
35 
49 
45 
30 
S5 
60 
6S 
70 
75 
80 
85 
90 
95 

100 
105 
110 
115 
120 

Canlipoiss 

O.SOO 
0.775 
0.750 
0 .727 
0 .705 
0 .684 
0 .664 
0 .645 
0.627 
0 .610 
0 .593 
0 .577 
0.S62 
0 .515 
0 .534 
0 .521 
9 .308 
0 .496 
0 .485 
0 .474 
0.463 
0 .453 

9J4 
SOLUBILJTY IN W A T E R 

T a m p a r a t u r a 
( d a g r a a a F ) 

77 

P o u n d a p a r 1 0 0 p o u n d a 
o f w a l a r 

0 .110 

9JS 
S A T U R A T E D V A P O R PRESSURE 

( d a g r a a a F ) 

40 
SO 
60 
70 
80 
90 

100 
110 
120 
130 
140 
ISO 
160 
170 
180 
190 
200 
210 

0.508 
0.678 
0 .694 
1.166 
1.S07 
1.939 
2.448 
3 .061 
3 .846 
4 .765 
5 .662 
7 .163 
1.895 

10 .490 
12 .980 
15.010 
17 .810 
21 .020 

0J6 
S A T U R A T E D V A P O R DENSITY 

T a m i i a r a t u r a 
( d a g r a a a F ) 

40 
SO 
60 
70 
60 
90 

100 
110 
120 
130 
140 
ISO 
160 
170 
190 
190 
200 
210 

0.01245 
0 .01026 
0.021 OS 
0.0269S 
0.03418 
0 .04296 
0.0S3S4 
0 .06619 
0 .08120 
0 .09891 
0 .11960 
0 .14380 
0 .17180 
0 .20390 
0^4060 
OL28280 
0.33040 
0.36420 

9J7 
IDEAL GAS HEAT CAPACITY 

Tamparatura 
(dagraaaF) 

0 
25 
SO 
75 

100 
125 
ISO 
175 
200 
22S 
2S0 
27S 
300 
325 
350 
375 
400 
425 
450 
475 
500 
525 
590 
975 
600 

Btltlah marmal unit par 
pound4= 

0.136 
0.139 
0.143 
0.146 
0.149 
0.152 
0.155 
0.157 
0.160 
0.162 
0.165 
0.167 
0.169 
0.172 
0.174 
0.176 
0.177 
0.179 
0.191 
0.182 
0.184 
0.185 
0.186 
0.187 
0.198 
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CAUTIONARY RESPONSE INFORMATION 

Common Synonyma 
a t w w , 1.1.2-WchlDro-

UqiM 

Stnhi lnmtar . 

KEEP PEOPLE AWAY. AVOID CONTACT W I W LIQUID ANO VAPOR 
Wai r iMf-eoniainad poaltr^a praaaut braniNng apparatus and hi l protacthr* clolhing, 
Shi i off igrkdon aouraa and ca l ftr* UBuartmaia. 
Evaeuxt area in casa of targa dtachvgi. 
Stay upMiind and use walsf spray to "knock dOMiC vapor. 
N D I I ^ bcal haalh and podutloit oortrai agandaa. 
^o ta t f watar t i iakai. 

Fire 

Exposure 

Water 
Pollution 

POISONOUS OASES >«e PROOUC&B IN FIRS. 
Contalmr nay o t l o d i 111 fba. 
Wa«r Ian eontilliai) poslttw pwMUW bmtWng i p g a j l m , 
uv^MVlnA ctotMng and ^ a w 9 . 
BldnguWi flros oMi m t w apray. tog or 
feiri\ollonilaidd*,ordrydwmlcaL 

CMX FOR MEOIOL A n . 

NtAPOR 
InMIng lo o y n . noo*. Dife«t, bngs " i d s t i l t mar a u 
rogfi^ tosdQ d n t t i nwf roattf frani rooptratDfy MkMOL 
If InhoM, moathotle ar iwcot le o f l M n«y occir . 
Mooatoftaslialr. _ _ _ . ^ 
H waatHnyhaa atapai^ fl^M aitHhJalfaiplfaBoik 
l l b r a a i « k « i l i d " 

M M I n g lo aUn a n l oyos: t « > « « M t t M I s guksMia f lna t 
1 ^ - ^ l a ^ ^ ^ b... la 
uou . n^wf uisNj. 
tf • w l u a r a i L m a y c — K f o r M d n a y d u m g o a i i d i f y l n a M i O 

M l a t i a y . 

IF IN EYES OR ON S K H hold ayoMi opon and nuah ««t l 
w i tar tar tf loMt IS dtejtaa: hot l oyaid i apan If noCMUiy. 
Ftaoan* aad i M M i oGOnlf iUad d b d * q m i l (hoa i at tta atta. 
IP SWAULOWEO, u d fleltol i« CONSCIOUS, h n o ulcllm W l « « 

IP SWAOOWEO AMD V C T M UCONBCtOUS OR HAVINQ CONMUIONSL 
Just koap vietlni a n m i 

t W O V U L TO AOUAIK LIFE IN VERY LOW CONCENTRATiaNB. 
May bo dangaraus If K ortora M t a r I M k H . 
Nod^f local haalh and v id f f l i ofBcWBa 
Nodfy oparaton of naaiby wataf Entakaa. 

t. coRREcnve RESPONSE ACTIONS 
Stopdtetwga 
Cantata 
ColactlanSyatamB: PunROradga 

X HEALTH H 

mlacllntMHaa 

eoradaua art vhAnls iaduca MonUkig by tau 

2. CHEMICAL DESHNATIONS 

aoadabk 
14 DaTtON&:No«latad 

U NAERaauldaHs.:Nlthtad. 

SUM 

AZAROS 

•a btaaaon of tha inaa. DmM. and lunga. Hgh 
r Ibiur.. HgNy tons by Inooadaacinay eauao Ivar 

KiOIni lypa damaaia and may miata dio ayaa. 
aoh ak: oal amattamy nadcal car*. If bfaatHng 

ENrg Oia back of Iha Ibraal niaiMa Ikgar or by 

ahoaaamasila. 
i A TUMWA: to ppm (sUn) 
U TLV.SnUNollatad. 
U-TLV^oUng: Not lalad. 
XT Toiild»ybytnga««aiBa»daa: U]ia>SSOingfka«aq 
U TaxWIy by MiaWkm Cinaniy not ODalatla. 

VMlungi. 

aiiMliig and raddarii^ of no aMn. 
X12 Odor-niraalMMt Cunanoy not avatatla 
9.11 lOLH VMua: 100 pxn (aUn) 
1.14 OSHA PBUIWA: 10 mm (lUn) 
1.11 OSHA PebSTCL: Nat litad. 
a.1( OSHA FEL-Calllng: Not Utad. 
XirBPAACaUNoIialsd 

4 . FIRE HAZARDS 

4,1 Flash Falne 

4 J Flammabto Uffllta In AIR S.4% . 13.3% 

4 J Flra EidnguJahlng Aganta; S i m l tlroa; 
Ay dwnical or COi. Larga llraa; walar 
tprqf . fogorfoam 

4.4 PIraExl lngufahtngAaanlsNottaBa 
Uaod: ND I portnora 

4.a l lpad i l Haaaada af Combuallon 
Praduotas Tojuo gaaaa Inctusng 
hytfogan ehtoiida and vaiy a n a l 

o f p 

4 J Qahatdat b i Ffcai Fenne a flanrobfa 
tapoHlr i i M i n al l a s T and Mghar. 

4.7 Auta lgni l lonTanpafaiurat l 
4.1 lOBCtikalHaaadstCuiar tVnal 

4 4 Bia«bia Ratal OaianlV not avaUBUa 

4.10 Adlahada F lans Ikmpacalura: CunanOy 

4.11 8 M d M n i a l i t o A l r t o F i i s l R a l t s i 9 J 
(eak.) 

4.13 Ftams Tas ipa ia lu * : Cmandy nai 

4.13 Combuallsn Uslar RaMs piaaoiaat l a 
Pradual)sSJ>(calD.) 

4.14 Hbi lmmi Oxygan Concaf l tnt fsn far 
r i a i i l a i a l l i a i l l i n r r i , Nmla lad 

I . C H E B a C A L f t E A C n v n Y 

9L1 R a K t M l y w M i V M a n Ns lasctkai 
U naaiilhlly wl lh Caaiwiaii Matartalat 

BoonpadBia wth ainUnQ matarialor 
" ~1 aOKk aoma ftMma of 

U SbbOly During "nvaporCStaUa 

CWattaai ftatpannant 
SJt PalyRMfbaflans Not p 
SJt laUMIsrafPal taMtaal ianiNolpai th ionl 

6. WATER POLLUTION 

0.1 AqtoMaTSalaail 
I s mQfMO M d i p n n iiMgnAjCMHSSli 

aalar. 
fli2 WMHfasd TooilcJIy! CmanOy net 

O J Blalooleat Oiygan Damand (BOD); 
Cunandy not availabia 

CuianOynalavaikbla 
O J OSSAHPHatardPlolDat 

7. SHIPPING INFORMATION 

7.1 Oradaa of Purity; T a d i n c i l g r a d a i i u t l l a d : 

7J2 Storaga Tamparaliua: Cunonlly not availabia 

7.3 Inart Atmosphara: Curronlly not availabia 

7.4 Vandng: CuranOif not availabia 

7 J IMO PoiluUon Calagoiy; C 

7 . I S h I p T y p a : 3 

7.7 Barga HllU Typo: 3 

8 . HAZARD CLASSIFICATIONS 

1.1 4*CFRCatssafy:Nol latBd 

U 40CFRClaaa:NHpaAtnfd 

U 40CFRPacl lBgaafsup:Nal la la4 

1.4 UsrbMPoIutanl tNs 

U NFPAHaaafdCbaaHleallsm 

Catagoiy 
iM lHaaan l ( l 3 

l n a l a U n i y ( V a l l a « ) L _ _ o 

U BPARapailablsQuanlt4r:10apsiads 

1.7 EPAPaltudoaCatsga>y:B 

U RCRA Waata NianbaBU227 

U EPAFVIPCAUaeNal ia lad 

IL PHYSICAL a CHEMICAL 
PROPERTIES 

1,1 P t i y i l r d S t a t a a l i r C a B d l a l i m L l m d d 
M UsIaaubrWalgbe 133.41 

• J Ba lBngPsbda i1a taE23« .aT>113J-Ca 
3 U J 1 C 

M Praadng Fotae -31A.34.fP > - ] S M « . 7 r : 
• uasma.iK 

U CiWcalTaoipstaluiatCwiartlynalavallaWa 

HO m i l l a i r la- f ^ i i a n i i niil anataHn 

%3 Spad l l aanv l l i |C l . 44a l30 -C(kM4 

OJ UqiddSHribssTanalaa: 33.79 dynaailma 

0.0130 Ntaai arc 
IL9 Uq idd Watar Intarikdal Tanabm CURanty 

nMavdabk 

t .10 Vkpsr (Oaa) SpasMa OnvHy: 4.S 

9L11 Radoa^SpaulllaHaataaf Vapor (Baa); 

Cuuaidy nol svateUa 

(.13 LafanI Haatof Vapoi tot loni Onaody no> 

0,13 HartofCambiistleacCumnaynatavagabla 

0.14 HoA of DacampoattlaK Not partnanl 

1.10 HsatafSsluaantNalpactlnaid 

iUlO Haal af PolynailialaMii Not psfttBaid 

1,17 Hsa la fFua lsa iCunr tyns lava lkb la 

1.11 UnMnaValMtCuTatay no! availabia 

1.10 Raid Vapiir Ptaaaiaa; C w n d y not 
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1.20 
SATURATED UQUO OENSnTY 

(dagrsaa F) 

SO 

Psundaporaublofaal 

10.300 

1 J 1 
UOUIOHfiAT CAPACITY 

(dagraaaF) 
Brlt lahlhannal tai l ! par 

pound'F 

C 

u 
R 
R 
8 
N 
T 
L 
Y 

M 
O 
T 

A 
V 
A 
1 
L 
A 
• 
L 
B 

LMUIO THERMAL CONDUCnVITY 

(dagraaaF) 
B lWshdlannaluUl lneh 

C 

u 
R 
R 

a 
M 
T 
L 
Y 
H 
O 
T 

A 
V 
A 
1 
L 
A 
B 
L 

a 

9 J 3 
UQUIOVISCOSTTY 

Tamparatura 
(dagraaaF) Cantlpolaa 

C 

u 
R 
R 

a 
N 
T 
L 
Y 
H 
O 
T 

A 
V 
A 
1 
L 
A 
D 
L 
B 

U 4 
S a U I B a j T Y M WATER 

Taoipsrakao 
(doorsaoF) 

Psundspor lOOpaa ida 
s landar 

1 
H 
9 
O 
L 
U 

a 
L 

e 

O L U 

SATURATED VAPOR PRESSURE 

(daoiaaaF) 

0 
I S 
• 0 
7S 

no 120 

m 
ITS 
2 M 

Pound* par aquaralooh 

0LO4O 
0 M 3 
1,110 
0J44 
U i O 
^ J t » 
2.437 
4.SIS 
U 3 3 

* M 
SATURATED VAPOR DENSnY 

(dogrsoaF) 

0 
20 
SO 
TO 

100 
130 
ISO 
171 
200 

Pooada par onhlo toot 

O.0S13O 
0.40230 
0.04431 
O L O O O O S 

IL0I4TS 
1,02712 
0,04071 
1 , 0 M 30 
1.10713 

0.37 
IDEAL OAS KBAT CAPACITY 

(daorasaF) p o u n d s 

C 

u R 
R 

a N 
T 
L 
Y 

N 
O 
T 

A 
V 
A 
1 
L 
A 

a 
L a 
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CAUTIONARY RESPONSE INFORMATION | 

Fardana 
Paili 
TMractp 

Walary l ia id CokHlaaa SMalodor 

Slnta In watar. Mtadng vapor la producad. 

Avoid carlact -ailh Uiguld and vapor 
Notify loial bsaitll and pollution coraol agandaa. 
PiatacfMlarMakaa. 

FIra 

Exposure 

Watar 
Pollutian 

Not fhtnnabls. 
FblaonouagassaawpwduradnboBhaatail. 

CALL FOR UEOICALAUX 

VAPOR 

Inladng lo ayaa, nsaa and Omat 

M o v s l o f M h a l r . 

If bnaOtng la d O a j t . gt»a oqrgaa 

UQUO 
tottatbigtoalloaadsysc 
I t a n A i l f a v a t O M d . 

IF IN BYES, bald ayaUa span and l » h atoi ctarty of tMlar. 
P SW/LLOVfBJ andvtcOniis CONSCnua, havs vIc t tn iMdioalar 
o rnOi . 

May bs dangaraua i l It a t t a n wstar Matsa . 

t . CORRECTIVE RESPONSE ACTIONS 

Conlabi 
Colaclloii Syatanv! n i u p 

2 . C H E M I C A L DESIGNAT iaNS 
r i caCanvadbaOyOranp iNt t i s tad . 
£ 2 Panwdai OCaCCk 
2 a aWAJN DaalUiialInn' OJWIOT 
2 4 DOTIONs i : l 097 
2 J CAaRsgWiyNah:127.10-t 
2:0 M e R O O i d d a N a ^ l l O 
X 7 Standard Indt ta l r ia l l tsdaaaaaHeadsai 

S1133 

X ( K A L T H HAZARDS 

3.1 Paraquat Pra«Ktl»a gq i l tn i i i t ld l For N J i vapor u i i s a m a d u w uao apptoiiad canlatar or a> i m i l l ' i l 
^ . h . I iiiirf. . i j l m | i . I M^tm..»m.dmt,^ ^.—MM J ^ M . — 

3.2 Symptoma FoOovriiigffwpna«was>^por can affacteantralnaffrouaayatani and caiMotaatl iaala. 
L M d rosy imtataaldn altar lauluiiuad contact kitaybit lauaysabulcauaaanalniuy. 

3 J Traatmant of B a p o a i o i I f lALATIOf t If l tasaaoccura, ianavaps lar t ta»*a l ia l r ,kaapNnanfm 
andvMandaa l ina iOca la l la r tkn . INGESTION: M u c s wsriOng only on phyaldan^ 
iscatnmdaboiv EYE3AK13KIM flush v t tmtaKy of walar a i r i gat iiisJcalaOsrtlonlflnttaMia 
Of f i f vy occun* 

3.4 1LV-1WA:3Sppni 
3 , S T t , v « T E L : i a o n » 
3,0 I L V ^ a O n o : Notlatad. 
3.7 TaaUaOybybigaatlunlOiadaifc L O a a O J t o S g A g 
3.0 TOiddty by bdtttaaom Ciaranoy not avaitabla. 
3A CbranloTailsOytNono 
H O Vapar (Oaa) Wtant Oiaitai lai lal laa; Vapera cauas a a l i ^ l a n t U i g of » a ayoa o r O a o l If |»SisH 

at raQh ooncartntfonaa TtM aMc t la tampofai^ 
3.11 Uqidd or TalM l l ia iantat la l l ra! MWnaiwhaaart. VKOadondoMnganda loa iad lD ranahnay 

esios aowlbig and fsddanhig of ths aUa 
3.12adarTI*aahald: 9 ppn 
3.13 l o u t V a k w 190 ppm 
1.14 OSMA PEL-TWA: 100 P tm 
3,19 OSHA PEUSIEL: 300 c o n 9 nta i ta paak bl any 3 h o r n 
X I IOOHA PELCaOhg: 200 ppm 
3.17 EPAABOL: Not l i t ad 

4. FIRE HAZARDS 

4,1 naahPatait: 
Nol Kantnabla 

4i2 Flantmabla Limlta In AIn Nol HaiTRobia 

4 J FIra Eatfaigulahlng Aganta; Not paitbwit 

4,4 F i n Eubiguiahbia Aganta Not l o S a 

Uaod: Nat partlnant 

4 J Spoclal Haxarda of Combuatlon 
Productat Todo, Inttaling gasas may bo 
Oanaratadtnflraa. 

4 4 BakaviarlnFlrKNotpart lnanI 

417 Aids lonldon Tamparatui*: Mi t 

4,0 Blactrical Haiards, Not paftlnani 

4,0 Boffllna Rata: Not (lamaatta 

4.10 Adtobalta Flams Tamparatuist CuirsMly 
natavaihtta 

4.11 SMIohaawtita Air ta Pual RaUo: Not 

4.13 Flama Tamperatuio: Claiantly nat 
avallalta 

4,13 CootaiaSaii Uotar Ra te (RaadaM to 
PnduQi)! Not paiiinanL 

' L M M M m o n Oxygan Canoantrallon tor 
Cambaadon (MOCC): Not Istsd 

S, CHEMICAL REACnVXTY 

S.1 RaadMtyw lm Watar: No raaelan 

9 M RaaatMly W M I C O H M W H HaCaffadat N B 

a Otabintynut lngHai iapwLStabta 

flw4 NautfalUii0 Aoanta rac A a n a ana 
Caiiitlfcai Not paitlnant 

9L9 PolyinailiBBORt Not pannara 
9,9 bi t iMkrafPslyRiar iaBt lamNglpsf lnant 

B. W A T E R P O L U n t O N 

0Li J U | W ( I B TajosUys 
Curani^ not avaUatila 

ft2 Watai l iadToidcayiCMtaodynot 

0L3 BfcHstfc^ Oaygan Damand (BODK Nans 
a 4 Food Olabi ComsntraUon Potsol lal : 

M aa9A I IPHaardPnd l l a :Ng t l s tad 

7 . SHIPPING INFORMATION 

7.1 Ondaa of Puiily: Oiy daanlng and Induatrial 
gradaa: 9 3 * « 

7.3 Starags Tamparatura; A i t iant 

7 J Inart Atffloaphara: No raquixanwi^ 

7.4 Vantbia: r r a l l i r a . a f i im i 

7 J IMO PolluHon Catagoty: B 

7.1 9hlp TVpa; ] 

7.7 BorgaHuUTypr . l 

8 , HAZARD CLASSIFICATIONS 

9.1 40 CFR Catagoiy: Kosp Away Fnm Food 

0.2 4OCFRetaaai0.t 

OJ 4SCFRPadiagaaraup; l l l 

0,4 I t e i n a PaOulanb Yas 

OJ NFPAHaaaidOaaaUlsadsnl 

. ' ^ ' * f ° ^ daasMaatlan 
Hsr i lhHaard(Blua| , 2 

F l a n i m a b l l l y ( l l a d > _ _ _ o 
liialab»lty(Yalw») „ . . o 

O J 9 A R s p a r l a M s Quantity: 100 pounds 

OJ EPAPoOutlai iCi lssaryiB 

OJ RCRA Waata Nnmban LBIOOOSO 

OJ EPAPNPCAUabNot la tad 

a PHYSICAL a CHEMICAL 
PROPERTIES 

1.1 Phya lea lSta t ta t1S*eand1a ln i :U i |uU 

OJ l lolscularWaIgM: 1 0 U 3 

1 4 BoOtnoPolnl i t 1 a b K » r F > 1 3 1 X « 
394-K 

1.4 Fraai ins Point;-1L3*F>-22.4*C a 3 9 0 0 ^ 
U Ci< l leatTamparatars:S9gjT>347^:> 

9 2 0 j n ( 

9Jl CiBaal PNaaont Nalpattlnant 

I J SpacMaarsv l ly :1 .03at20T( lq i id ) 

I J U4tt ldSi ir facs1tealan:31JdynaaJbm« 
0LO313Nfnial20% 

I J Liquid Watar tatartadalTanalon: 44.4 
dynaatan a aAM4 Mm al 3SX 

1.11 Vapor (Oaa) IpacHIa Oiwrlly: Not parOnatt 
9.11 Rate of SpscHbHaata of vapor (OasC 

1.110 

0.12 L j tan tHsa lo fVb iMmia t lu icOa jBb l f lb -

SO. I caVgaX IOX ia ' J f t a 

1.13 HaatofComliuaaontNolpatl inart 

1.14 Hast of Oacempoalllon: Not parlnant 

1,19 Has lo f SaluOoacNslpartnanI 

1,11 HaatofPolyaMriiat lswNolpaianart 

1.17 Haat o f FualMKCunanOy not avaltabta 

1.11 LMOnf lVakwCurrsnOynctna l la te 

1,11 Raid Vapor Prsaawa; Cunandy not 
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TETRACHLOROETHYLENE TTE 

9J0 
SATURATED UQUID DENSITY 

Tafflparaturo 
(dagraaaF) 

Pounda par cubic toot 

M l 
UQUID HEAT CAPACITY 

Tamparatura 
(dagraaaF) 

Bri l lati diarmal unit par 

U2 
U a u m THERMAL CONDUCTIVITY 

Tamparaturs 
(dagraas F) 

Bridah Owmial unit Inch 
par hour-oquais foot-F 

M 3 
UQUID VISCOSITY 

Tamparaturs 
(dagrasa F) Caatlpolta 

3S 
40 
49 
90 
90 
00 
00 
70 
TS 
00 
09 
00 
OS 

110 
l i s 
130 
129 
130 
139 
140 
149 
ISO 
199 
1 U 

103,400 
103.000 
io2joa 
io2jeo 
103JSO 
102JOO 
101.700 
101.400 
101 JOl 
IOOLTOO 

0OJ1O 
n j i o 

iOJ30 

•1.130 
S7J30 
07J40 
07JS1 

0 
10 
20 
30 

90 
70 
00 
00 
100 
110 
120 
130 
140 
190 
100 
T70 

300 
210 

0.190 
OJOO 
U O I 
OJ02 
OJOl 
0J04 
•L309 
OL200 
1307 
U O I 
U I O 
U 1 1 
0J12 
0J13 
U 1 4 
0J19 
1210 
U 1 7 
0 J 1 I 
MSO 
U 2 1 
« L 3 2 2 

70 
79 
SO 
OS 
M 

•s 
100 
103 
110 
IIS 
120 
12S 
130 
13S 
140 
14S 
190 
19S 
10O 
10S 
170 
17S 

ojsa 
0J39 
OJOO 
0AT3 
0 J 4 1 
0J33 
OJOl 
0J7T 
OJSS 
AJ3S 
0.711 

0JS3 
0J47 
SJ31 
0 J 1 0 
OJOl 
O L S S S 

0 J 7 4 
OJOl 
0 J 4 9 
a j 3 7 
0 J 3 1 
0J19 

U4 
soumur i r iN WATER 

U S 
SATURATED VAPOR PRESSURE 

U l 
SATURATED VAPOR OENSTIY 

U I T 
IDEAL OAS HEAT CAPACnY 

Pounda par 110 pounds Tampsiatuis 
(dagnasF) 

Pounds para 
P) 

Brittali Biamial I O H I pac 

U 3 S 
U 1 1 
l.«2S 
U O I 

100 
110 
120 
130 
140 
ISO 
100 
170 
100 
100 
200 
210 
220 
230 
240 
2S0 
100 
270 
290 

01732 
OJ40 
1217 
1J40 
1093 
1440 
SJ42 
3.790 
4 j a 7 
XOIO 
OJOS 
1,110 
0J24 

t u n t 
lajso 
10JOO 
10J00 

2 U 3 1 

10 
00 

100 
110 
130 
130 
140 
190 
I M 
170 
110 
100 
200 
210 
220 
230 
240 
290 
290 • 
270 
210 

0J121O 
0J197S 
042022 
o j i sn 
0 J I 2 4 2 
0 0HT9lt 
S,lf9a32 
M U M 
iJ7sa 
OJ031S 
1,11130 
0.133M 
0,11140 
1.1M10 

U 1 2 3 0 
U O O M 
0 J S 9 M 
•141310 
M 7 0 M 
U d M 

0 
2S 
sa 
7S 

110 
12S 
190 
17S 
20O 
22S 
290 
27S 
300 
32S 
390 
373 
4 M 
43S 
490 
4TS 
SOO 
SIS 
s n 
S7S 
910 

0.101 
0,110 
0.113 
0,111 
0.111 
0.120 
0,123 
0i129 
0,127 
0.121 
0.131 
0,133 
0.134 
0.130 
0.130 
0.130 
0.141 
0.142 
0.143 
0.144 
0.140 
0.147 
0.141 
0.141 
0.141 
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VINYL CHLORIDE 

U O 
SATURATED UQUID 0EN3ITY 

(dagraaaF) 

• 
9 

Founds par cuMo foot 

91J00 
•0.710 

U 4 
SOUja&nY IN WATER 

(dagraas F) 

a 

Pouwta par 1 U pounds 
o lKatar 

OJOO 

. 

M l 
UQUID HEAT CAPACnY 

Tamparaturo 
(dagraaaF) 

.30 
4 0 
•10 

0 

p o u n d s 

• J 9 0 
0J99 
1.272 
0 J 7 1 

OJS 
SATURATED VAPOR PRESSURE 

(dsg isssF) 

. 9 1 

.40 

. M 

.30 
•10 

0 
10 
20 
30 
40 

« H 
70 
M 
M 

• I M 
110 
120 

Pounds par a tsats Inch 

U M 
4 J 0 1 
9 J U 
7J9S 
U 1 4 

12.440 
19J10 
11,410 
23J20 

1 ^ / ^ 
4L130 
9 a j 4 0 
• l . t M 
71341 
t 3 j n 
1 7 J H 

H U M 

U 3 

(dagraaaF) 
Bridah dlannal unit Inch 

U l 
SATURATED VAPOR DENSITY 

Tbs ipsrs lws 
(dsgraasF) 

.S I 
4 0 
.30 
.20 
.10 

0 
10 
2 1 
3 1 
41 
S I 
n 
70 
H 
M 

I M 
111 
121 

Pounds par cotata h o t 

O M l t a 
t.00345 
• J U I S 
0.10140 
0.13710 
o.isrM 
o.ia3w 
0 J 3 9 M 
0JO44O 
•134090 
«i404ra 
0,47TM 
OJOOW 
a jS230 
0JSS7O 
0 J 7 1 W 
0J074O 
1 1 3 7 N 

VCM 

I J ] 
UOUID VISC03ITV 

(dagraaaF) 

•10 
•0 
0 
s 

CrnUpaloa 

U 9 7 
u a i 
SJ71 
0L271 

9 J 7 
BEAL OAS HEAT CMPACITY 

(dsgrsssF) 

0 
39 
SO 
TS 

1 U 
13S 
i n 
173 
3 M 
333 
290 
273 
300 
328 
390 
ns 
410 
423 
490 
473 
9 M 
923 
910 
973 
• M 

^ 

poundJi 

S.1U 
0.193 
0.111 
U 0 9 
U 1 1 
0217 
0J24 
U I O 
0J39 
9 J 4 t 
0J4T 
1393 
0J37 
U 9 3 
O J U 
ucn 
U 7 7 

u n 
U M 
OJM 
U 9 S 
X2>» 
U O I 
0J07 
0J11 
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• 1,2-DlCHLOROETHYLENE 

• uo 
• SATURATED UQUID DEXaiTY 

Tamparaturs 
(dagraas F) 

• 1 ** 
• ** 49 

90 

S* 

^ ** H " • 70 
H *̂ ^ u 

•* 
*• 19 

• It* 
• 1U 
• 110 
• I IIS 

120 
139 
130 

• 139 

• ^ 

Founds par subis foot 

11J20 

•OJIO 
M . 4 M 
i 0 . 1 M 
T U N 
r o j u 
rojTo 
7 * J W 
70.199 
7SJ40 
78.740 
T U U 
70J30 
7S.110 
7 7 J M 
T T J M 
n . 4 M 
7 7 J M 
77J70 
7 « J M 
70J90 

9J4 
s a u i B u r y m WATER 

• ( ds^nssF ) 

_ n 

Pounds psr I N pounds 
oftsstar 

0J3O 

U l 
UQUID HEAT CAPACfTY 

(dsgioasF) 

39 
40 
49 
SO 
SO 
n 
99 
70 
79 
M 
M 
M 
M 

I M 
100 
110 
118 
120 
12S 
130 
133 
140 

• 

Bri lWiUiamialunHpar 
pound^i 

0.193 
0.1M 
0.1M 
OiMO 
0^02 
0J04 
aL207 
O J M 
• L 3 1 1 
0J13 
OL210 
0U1O 
OJ20 
O J B 
0J24 
0L227 
U 3 S 
U 3 1 
u n 
U 3 1 
U 3 8 
U i O 

9 J 9 
SATURATED VAPOR PRESSURE 

(dsgisssF) 

99 
M 
19 
70 
79 
M 
M 
M 
M 

I M 
1 « 
no 
M S 
130 
13S 
130 
139 
140 

M M 
i M t 
3J34 
*a*T 
4J17 
U » 
•LOIl 
U O * 
7.491 
U T 2 
• . I M 

10.130 
11.1M 
12J3a 
1 U M ' 
1 4 J M 
10J4O 
1 7 J M 

U 3 

(dagraas F) 

• 9 
70 
79 
U 
•9 
n 
M 

1 H 
I M 
110 
119 
120 
12S 
130 

Br i lah l l iacmalunnlne l i 

0J07 
0J04 
• J U 
O J M 
1J97 
0 J 4 4 
0 J 3 3 
OJIO 
U S T 
M M 
0.713 
i.7n 
0J97 
0,744 

M 9 
SATURATED VAPOR DENSITY 

(dsorsssP) 

SS 
H 
M 
70 
79 
M 
M 
M 
M 

I M 
I M . 
110 
119 
130 
139 
130 

1 UO 
140 

Pounds par cubic taol 

1,09314 
• J S 9 M 
• J S 9 I 7 
•187330 
U I M I 
• .0M13 
1 . 0 H U 
1,11010 
1,13140 
0,133M 
• . t t S M 
0119070 
1.179M 
1.11210 
U O O M 
U 2 1 3 a 
0,24130 
U 1 9 M 

DEL 

1 
U ] 

LIQUID VISCOSnY 

Tamparatura 
(dagraaaF) 

41 
W 
M 
70 
M 
M 

I M 
110 
120 
111 
140 
I M 
I M 
170 
I M 
I M 
2 M 
210 

0.471 
0.494 

0.411 
(L3S3 
U 7 1 
• J M 
0J49 
U I I 1 
0 J 1 1 
U 0 7 
U M 
O J U 
0J78 
U 9 7 
0.399 
U S 1 
U 4 4 

1 

U 7 
IDEAL OAS HEAT CAPACITY 

(dsgrsssF) 

1 
20 
40 
M 
M 

I M 
120 
140 
I M 
I M 
2 M 
230 
240 
2 M 
2 M 
3 M ' 
320 
340 
3 M 
3 M 
4 M 
420 
440 

pounds 

0.190 
0.193 
0.191 
1.191 
1.1(3 
0.1«9 
0.117 
0.170 
1.171 
1.171 
1.17* 
1.112 
u a i . 
x.tu 
1.111 
U M 
• L I I T 1 
U O I 1 
U 8 3 
U 0 9 1 

0J11 
O J M 
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ATTACHMENT C 

LOCK OUT / TAG OUT ACKNOWLEDGEMENT FORMS 

Health and Safety Plan 
Lockfomier / Lisle, Illinois 
15-65263ha002 \ 1/16/01 \ DWLVRBS 



Lock Out / Tag Out Acknowledgement 

TRS has trained me in the proper procedures to shut off the SPH power supply, open the 
power supply disconnect, lock the disconnect open, and danger tag the lock. I agree to 
abide by the lock out, tag out requirements described in the HASP. Before removing the 
disconnect tag and lock, I will personally verify that the field is in a safe condition for 
start-up and that all access keys have been retumed to the key storage box. 

signature signature of TRS trainer date 

signature signature of TRS trainer date 

signature signature of TRS trainer date 

signature signature of TRS trainer date 

signature signature of TRS trainer date 

signature signature of TRS trainer date 

signature signature of TRS trainer date 

signature signature of TRS trainer date 

signature signature of TRS tramer date 

signature signature of TRS trainer date 

signature signature of TRS trainer date 

Health and Safety Plan 
Lockformer / Lisle, Illinois 
15-65263ha002 \ 1/16/01 \ DWL\RBS 




